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Bedrock — Total VOCs (2003)
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_ Bedrock — Total VOCs (1997)
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PCE+TCE in Bedrock (2003)
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cisDCE-+vinyl chloride-+ethene in Bedrock (2003)
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1,2-Dichlorobenzene in Bedrock (2003)
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iOverburden Downgradient Well S-17
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Shallow Bedrock Source Well PZ-6B-U
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Chlormated Ethene Daughter-to-
Parent Ratio Along Flow Line (MKS)

. Well ID Distance Along ~cis + VC + ethene
Flow Path PCE + TCE
[feet] [mol/mol]
PZ-6B-U 0 0.2
D-15 200 23.8
D-8 770 | 285.1
G-UBA 900 816.4

G:\933-6154\2003-fs\presentation101503\1015PRES.PPT



file://G:/933-6154/2003-fs/presentationl01503/1015PRES.PPT

October 15, 2003 14

Biodegradation of Chlorinated
Ethenes - BIOCHLOR
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= Half-life times for chlorinated ethenes:
a PCE 79 days
TCE 83 days
s CiSDCE 480 days
a vinyl chloride 120 days

Golder
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|  Degradation of Other VOCs

. Steady State Two-Dimensional Adi/ection/Dispersioh Model with
Reaction Terms (Degradation) Along Plane of Symmetry (Centerline)

= Domenico and Schwartz, 1990, Physical and Chemical Hydrogeology
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. Degradation of Other VOCs

- Steady State Two-Dimensional AdVection/Dispersioh Model with
Reaction Terms (Degradation) Along Plane of Symmetry (Centerline)

= Domenico and Schwartz, 1990, Physical and Chemical Hydrogeology
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| , Half-Lives of Site VOCs

. PCE 79 days ‘
s TCE 83 days
= Cis-DCE 480 days
= Vinyl Chloride 120 days
s TeCA 25 days
~a 1,2-dichloroethane 130 days
a benzene 200 days
« 1,2-dichlorobenzene 400 days
= chlorobenzene 800 days

Consistent with published values _
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Natural Atte}rlugtion Indicators

= Background: = Plume Core

« DO: 0.4 mg/L = DO: 0.0 mg/L e

@ £5 zho
éw. ORP: 21-53 mV = ORP: 270 mv<—7") ol
o W Nitrate: <0.8 mg/L « Nitrate: <0.1mg/L  yees™
Fe+2: <0.05 mg/L « Fe+2: 2.3 mg/L |

» Chloride: <1 mg/L « Chloride: 155 mg/L
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; Operable Unit DIVISIOI"I

m OU 0: Site-wide (already eX|st|ng)

. OU 1: LTRA (already existing)
n OU-2: Groundwater and Son < %OW
'm OU-3: Feeder Creek and MFLBC sediments

A GOlder
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—ua Risk Driving Chemicals

s Surface Soils
s Mirex

« Manganese (background?) j

= Arsenic (background?)
« Iron (background?)

| socmtm'er es
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~ Risk Driving Chemlcals

. Subsurface Soils

- 1,122 -Tetrachloroethane
PCE

= 1,2-DCA

= Benzene

Chlorobenzene

= Vinyl Chloride

= Mirex

= Golder
Assocnates
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_ Risk Driving Chemlcals

= Groundwater
= 1,1,2,2-Tetrachloroethane
TCE
= PCE
= 1,2-DCA
= Benzene
= \Vinyl chloride

= Golder
| Assocnates
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i ! ; Remedial ActionObjectives for OU-2
. RAO-1: Mitigate Future Release from former Pon

and 2 e ]A// z/é’”((sf/“léﬁ)

= RAO-2: Mitigate Future Exposures to former Ponds 3,
4, and 7 Fill

= RAO-3: Mitigate Shallow Groundwater Discharges *° #;f/i

= RAO-4: MKS Groundwater Receptor Protectlon/
Restoration to MCLs ( Ze/24n — )

= RAO-5: Eliminate On-Property Residential and
Groundwater Use Pathways (7o zwguas e, 3

N
= RAO-6: Mitigate Future Worker and écologrcal/( josf

- Exposures to Soil and Sediments )
%Golder
7 Associates
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", Retained Technologies for RAO-1
= (FOrmer Ponds 1 and 2)

" u In-Situ Treatment:

« Organics Removal/Stabilization/Solidification
= Thermal desorption

a Containment:

=« Capping
Vertical barriers
. Horizontal barriers

G:\933-6154\2003-fs\presentation101503\1015PRES.PPT - ASssociates
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In-Situ Air Stripping /
Solidification Techno ogy

. Treatablllty Study (Carlstadt, NJ Superfund site)

VOC reduction approx. 95%

= Reduced leachability Concentrations of Alr Stripping Samples
of VOC by approx. 95% |

= Reduced leachability
of heavier chlorinated 1
compounds > 95% | . ﬁ/>

’m OMIN m 10MIN 0 30MIN 3 60MIN @ 120MIN y Treatment Time

. USEPA selected technology in ROD

| gGold(’.-r
?
G:\933-6154\2003-fs\presentation101503\1015PRES.PPT - .Assoc‘ates
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In-Situ Air Stripping /
Solidification Technology

Stabilization/Air Stripping/Solidification
of Ponds 1 and 2

N Air Injection
$ _(air captured and treated)

Solidified Sludge/Fill

G:\933-6154\2003-fs\presentation101503\1015PRES.PPT
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In-Situ Air Stripping /
Solidification Technology
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In-Situ Air Stripping /
Solldlﬁcat|on Technology

G:\933-6154\2003-fs\presentation101503\1015PRES.PPT
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In-Situ Air Stripping /
Solidification Technology

; o
G:\933-6154\2003-fs\presentation101503\1015PRES.PPT Asmms
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In-Situ Air Stripping /
Solidification Technology
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. Retained Technologies for RAO-1
(Former Ponds 1 and 2)

a [n'-Situ Treatment:

= Organics Removal/Stab|I|zat|on/SoI|d|ﬁcat|on
« Thermal desorption

- » Containment:

=« Capping
= Vertical barriers

= Horizontal barriers

G:\933-6154\2003-fs\presentation101503\1015PRES.PPT : Assoc'-ates
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In-Situ Thermal
Desorption Technology

THERMAL DESORPTION
OF PONDS 1AND 2

October 15, 2003 33

Heater/Vacuum
Extraction Well

a

3

:

i
g
s

GIgcial Till
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In-Situ Thermal
Desorption Technology

October 15, 2003 34
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In-Situ Thermal
we Desorption Technology
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RESS
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1 Retained Technologles for RAO-1
(Former Ponds 1 and 2)

a In"'i Situ Treatment:

. Organlcs RemovaI/Stab|I|zat|on/SoI|d|f|cat|on
= 1hermal desorption

w Containment:

v« Capping
a Vertical barriers
e Horizontal barriers

G:\933-6154\2003-fs\presentation101503\1015PRES.PPT ' Assoaates
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Containment - Pond 1 and 2

CONTAINMENT OF PONDS 1 AND 2
Capping
Vertical Barriers
Horizontal Barriers

Slurry Wall

Surface Run-off
over Engineered Cap Physical barrier

over ponds
IMPERMEABLE CAP

Glacjal Till

B, — oA

o £ : >, e
—— g ) LY
Stabilized sludges- ~! — ¥ L b
within Pond 1 and Pond 2 By S e
\t‘““‘ﬂ\‘ e N lg&_’]*:ﬂ
HORIZONTAL BARRIER VERTICAI®BARRIER .
Fractures in upper Slurry Wall keyed info «
'Associates Golder part C:‘,f Bechock top of Bedrock
route:

B,

G:\933-6154\2003-fs\presentation101503\1015PRES.PPT
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Retained Technologies For RAO-2
(Former Ponds 3, 4, and 7)

n Contamment
= Standard permeable cap (Former Ponds 3 and 7)
= Sideslope armoring (Former Pond 4)
= Cap enhancement (Former Pond 4)
= Soil Modifications:

a In-situ stabilization to provide bearing strength for
cap (Former Ponds 3 and 7)

= In-Situ Treatment:
» Stabilization / solidification (Former Pond 7)

= Golder
Assocnates
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Retained Technologies For RAO-3

(Shallow Groundwater)

.iﬁ On-Facility Collection and Treatment:

= Continued operation of LCS-1 and LCS-2

= Off-Facility Collection: pr e
[d/e&ﬁ
e Collection trench s

- = New or expanded treatment
= In-Situ Treatment:

= CO|
s Col

dnC

G:\933-6154\2003-fs\presentation10

ection trenc

ection trenc
acceleratec

1503\1015PRES.PPT

h with chemical oxidation

N with reactive iron (NZVI)
biodegradation

_ lder
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Shallow Groundwater Interception Trench

~— COLLECTION TRENCH

[ ="

L1

-

D—-14
LEGEND

MONITORING WELL (WELLS SAMPLED IN 2003) D X
(SCREENED IN OVERBURDEN) =

MONITORING WELL (WELLS SAMPLED IN 2003)
(SCREENED IN WASHINGTONVILLE SHALE)

MONITORING WELL (WELLS SAMPLED IN 2003)
(SCREENED IN MIDDLE KITTANING SANDSTONE)

®
A

MONITORING WELL (WELLS SAMPLED IN 2003)
\ (SCREENED IN DEEP BEDROCK UNITS)

i

B o,
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| Retained Technologies For RAO-3
(Shallow Groundwater)

= On-Facility Collection and Treatment:
= Continued operation of LCS-1 and LCS-2
» Off-Facility Collection:
= Collection trench
- = New or expanded treatment
n [n-Situ Treatment:

» Collection trench with chemical oxidation

s Collection trench with reactive iron (NZVI)
and accelerated biodegradation
Golder
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Nanoscale Zero- VaIent
Iron Partlcles (NZVI)

. Lehlgh University
= 50 nm size iron particles
» High reactive surface > 25,000 m?/kg

= [reatment of:
« Chlorinated solvents
Chlorinated pesticides
Other organics (it &%)

' EGolder
g
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Reduction of TCE at variou@oses

Laboratory

30000
B L‘\‘*&\_.‘
Studies - TCE [;_|
| o454
Laboratory trial RaPt < i
Voo f:’ 10000 -
experiments using s |8
- . S;VOMPVL>/ - _—9
groundwater from the " - s

0 : = ,
= : P) 0 20 40 60/ 8 100 120 140
alem Site: (" Me[mm]

" ReduCtiOn Of 3 O ppm_ Dechlorination of Spiked TCE in a Batch Sample

40000

TCE concentrations 1n

30000 =

minutes
= Similar treatment results st
through a series of 4 lab 10000 -

spikes of 30 ppm-TCE :
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TCE [ng/L]

0 100 200 300 400 500 600
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Pre-Treatment
TCE Concentrat

ions

TCE Concentration [ug/l]
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Field Studies - TCE Reduction in

Wells BNP-4 and BNP-3

No Additional Injections — Passive In-Situ BNP Treatment

15,000 - ——a e e =f—=—=—a—a—m 100%
- 3 ‘ - - ‘ - O - - -8
o L @ o
- »?
0 4 S
i * T
12,000 Bk — 90%
—_ = .
© 81 1-Day Response to o
3 | BNP Injection
o .
9,000 —@- -;*E: > 80%
= L ¥
ol
Il
OiE
6,000 % 70%
Iy
514
5|
3,000 g 60%
' B!
la %
cl
ol B P - - 50%
-5.00 5.00 15.00 25.00 35.00 45.00 55.00 65.00
Time [days]

===O===BNP-3 TCE Concentrations [ug/I]
= O = BNP-3 TCE Reduction [%)]

==@==BNP-4 TCE Concentrations [ug/I]
= &= BNP-4 TCE Reduction [%]

TCE Percent Reduction [%)]
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Retained Technologies for RAO-4
(MKS Groundwater)

- Source Area Hydraulic Contalnment
= Extraction wells
= New or upgraded treatment plant / discharge

s Source Area In-Situ Treatment o
= Reactive Iron (NZVI) and Accelerated Bioremediation
= Chemical oxidation

s Plume In-Situ Treatment
» Reactive Iron (NZVI)/Accelerated Bioremediation

= Chemical Oxidation
= Monitored Natural Attenuation

Golder
Assocmtes
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~ Retained Technologles for RAO-5
- (On and Off-Facility Residential |
_and Groundwater Use Pathways)

s Institutional Controls / Deed Restrictions

- %Golder
g
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Retained Technologies for RAO-6
(On and Off-Facility Soil and Sediments)

= Containment: |
= Physical Barriers (soil caps, pavement, buildings)
= Sediment channel liners

= Removal of Hot-Spots:

« Conventional excavation (consolldat|on on-site or
Off-site disposal

s In-Situ Treatment:
= Conventional SVE
= Stabilization/solidification

» Institutional Controls

T soaatldgr es
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- REMedial Alternative Screening Criteria

'm Effectiveness (primary criteria)
» Ability to meet RAOs
= Potential short-term impacts to human health
» Reliability i
= Implementability |
= Technical (workable)
= Administrative (permits, availability of
equipment/services) |
= Cost
= Relative to other alternatives for a given RAO |
1

Golder

[P ASsociates
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Screening Criteria
Alternative Components Effectiveness Implementability Relative Cost Retain
eContinue operation of LCS1 Low Easily Implemented Low Yes *
and LCS2 '
eNo further Remedial Actions
* For baseline comparison as required by NCP
ool / s
200
e %75 %:‘Gold,er
G1\933-6154\2003-fs\presentation 101503\1015PRES.PPT Associates
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_Alternative 2

Screening Criteria

Alternative Components

Effectiveness

Implementability

Relative Cost

eIn-situ treatment of Ponds 1 and 2
(stripping/stabilization/solidification)
oOff-facility shallow groundwater
collection and ex-situ treatment
eInstitutional Controls and cover*

Low to High
eHigh for meeting RAO-1 and
RAO-2, RAO-3, RAO-5 and
RA0-6

[“eLow for RAO-4 (MKS
groundwater restoration to MCLs),
however, there are no groundwater
receptors

“eProvides protection of human
health and environment receptors
through
1.Current absence of complete
exposure pathways (groundwater)
2.Groundwater naturally contained
3.Elimination of exposure
pathways (ecological, vapors,
residential, groundwater,
construction worker)
4.Current industrial worker risks
within acceptable range

Moderate to Easy
eAll components
implementable

eln-situ  treatment

Pond 1 and 2 is more.

difficult to implement

of

* Extent of cover dependent on surface soil/sediment mirex levels and associated ecological criteria.

G:\933-6154\2003-fs\presentation101503\1015PRES.PPT
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_Alternative 3

Screening Criteria

Alternative Components Effectiveness Implementability Relative Cost | Retain

= N
eIn-situ treatment of Ponds 1 and 2 /ﬁig Easy to Moderate Moderate to /Yeb
(stripping/stabilization/solidification) | ill meet all RAOs eAll components are High
oOff-facility shallow groundwater eProvides protection of implementable ‘
collection and ex-situ treatment human health and eln-situ treatment of
eIn-situ treatment of on-Facility environment Pond 1 and 2 and
southeast overburden groundwater MKS source area are
(NZVI1 and/or accelerated more difficult to
bioremediation) implement

eIn-situ treatment of MKS source
area (NZVI and/or accelerated
bioremediation)
¢In-situ treatment of MKS plume
(MNA)

- eInstitutional Controls and cover*

* Extent of cover dependent on surface soil/sediment mirex levels and associated ecological criteria. ? A %4
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Simulated Slurry Concentration

2-nd Quarter
Injection

3-rd Quarter
Injection

— =

e P —

Normalized Concentration C/Co [%]
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200
Elapsed Time [days]

|[—w1 —w2

W3 — W4 — W5 — W6 — W7 — W8 — W8
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Slurry Concentrations 2 Weeks
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Slurry Concentrations 3 Months
After 1st Quarter InJectlon
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Slurry Concentrations 3 Months
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Slurry Concentrations. 3 Months
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Screening Criteria

Alternative Components

Southeast overburden
groundwater (NZVI and/or bio)
eIn-situ treatment of MKS source
(NZVI and/or accelerated
bioremediation)

eIn-situ treatment of MKS plume
(MNA) |
eInstitutional Controls and
cover*

concerns for thermal
desorption are to be
evaluated

Effectiveness Implementability Relative | Retain
Cost o
eIn-situ treatment of Ponds 1 and | Moderate to High Easy to Moderate High @
2 (thermal desorption)
oOff-facility shallow oWill meet all RAOs eAll components are |
groundwater in-situ treatment eProvides protection of | implementable
(NZVI/ bioremediation) human health and ePotential
| eIn-situ treatment of on-Facility | environment implementability

* Extent of cover dependent on surface soil/sediment mirex levels and associated ecological criteria.
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Screening Criteria

Alternative Cbmponents Effectiveness Implementability Relative | Retain
Cost —~
ePhysical containment of Pond | Moderate to High Easy to Moderate Moderate | Yes
1 and 2 oeWill meet all RAOs except | ®All components are easy | to High

oOff-facility shallow
groundwater extraction and
treatment

eIn-situ treatment of on-Facility
southeast overburden
groundwater (NZVI and/or bio)
eMKS source area extraction
and treatment

eIn-situ treatment of MKS
plume (MNA)

eInstitutional Controls and
cover*

for possibly RAO-2 — Pond
1 and 2 containment
effectiveness will be
evaluated in detail
eProvides protection of
human health and
environment

to implement

* Extent of cover dependent on surface sonl/sedlment mirex Ievels and assouated ecologlcal crlterla

G:\933- 6154\2003 fs\presentatlon101503\1015PRES PPT
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Alternative 6

Screening Criteria

Alternative Components | Effectiveness Implementability Relative | Retain

Cost
ePhysical containment of Pond 1 | High fo Low Moderate to Difficult Modera{e < \NQ
and 2 ) eWill meet RAO-1, RAO-2, eChemical oxidation of | fo High

eIn-situ treatment of off-Facility W shallow and MKS
shallow groundwater (chem-ox) eLow effectiveness for ‘groundwater is expected
eIn-situ treatment of on-Facility meeting RAO-3 and RAO-4 >to be difficult to
southeast overburden ePond T amt3-eentainment 1 implement

groundwater (chem-ox) effectiveness requires detailed
eIn-situ treatment of MKS source | evaluation
(chem-0x) | *Chemical oxidation of MKS
eInstitutional Controls and cover* [\groundwater will eliminate
' a.ﬂA natural attenuation '
MaV‘S o eQuestionable protection of

ﬁ*w v\lﬁ\ s'.ﬂ"“ " human health and environment
?p/‘"# b due to low effectiveness for
meeting RAO-3 and RAO-4

* Extent of cover dependent on surface soil/sediment mirex levels and associated ecological criteria.
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Alternative 7

crmn Ty s

Screening Criteria

Alternative Components Effectiveness Implementability Relative | Retain
Cost—

e[n-situ treatment of Ponds 1 and 2 oWill meet all RAOs | Easy to Moderate | Very High C:@
(thermal desorption) eProvides protection | eThis alternative is no more

eShallow off-Facility groundwater of human health and | easily implemented than

extraction and ex-situ treatment environment other effective alternatives

eIn-situ treatment of on-Facility _ ePotential implementability

Southeast overburden groundwater concerns  with  thermal

(NZVTI and/or bio) ' desorption require further

eMKS source extraction and ex-situ evaluation
“treatment -

eIn-situ treatment of MKS plume

(NZVI or accelerated bioremediation)

eInstitutional Controls and cover*

r Golder
7 Associates

* Extent of cover dependent on surface soil/sediment mirex levels and associated ecological criteria. ? %
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ALTERNATIVES

RAO-1

Ponds 1 and 2

Physical
Treatment (S/S/S)

RAO-2
Ponds 3, 4,
and 7

ICs and Cover*

RAO-3: RAO-4
Shallow Groundwater MKS Groundwater RAO-5: RAO-6
Groundwater Soil and
Residential Use Sediment
Eastern (Off- Southern Source Plume
Facility) (On-Facility)

Ex-situ Treat

Alt-6 Containment ICs and Cover* In-situ Treat In-situ Treat In-situ Treat - ICs ICs and
(Chem-ox) (Chem-ox) (Chem-ox) Cover*
Alt-7 Thermal ICs and Cover* Ex-situ Treat In-situ Treat Ex-situ In-situ Treat ICs ICs and
Desorption (NZVI and/or (NZVI and/or Cover*

bio) bio)

* Extent of cover dependent on surface soil/sediment mirex levels and associated ecological criteria.
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Outstanding Issues

» Mirex in surface soil

= Agency comments on retained
~alternatives |

= Draft Feasibility Study schedule

' Golder
?
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